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CLAIMS 

What is claimed is: 

A compound of formula (I) comprising the scope of /he invention are racemates, 
diastereoisomers and optical isomers of 

n2 




B. 



o ^ 
O N 
H 



(I) 



wherein B is H, a Ce or Cio aryl, C7-16 aralkyi; Met or (lower alkyl)-Het, all of which 
optionally substituted with C1.6 alkyi; C1.6 alkoxy; Ci-e alkanoyi; hydroxy; 
hydroxyalkyi; halo; haloalkyi; nitro; cyano; cy^noalkyl; amino optionally substituted 
with C1.6 alkyI; amido; or (lower alkyl)amidej 

or B is an acyl derivative of formula R4-C(Q)-; a carboxyl of formula R4-0-C(0)-; an 
amide of formula R4-N(R5)-C(0)-; a thioarr^de of formula R4-N(R5)-C(S)-;or a 
sulfonyl of formula R4-SO2 wherein 

R4 is (i) C1.10 alkyI optionally substituted with carboxyl, C1.6 alkanoyi, hydroxy, 
C1.6 alkoxy, amino optionally mori'o- or di-substituted with C1.6 alkyI, amido, or 
(lower alkyI) amide; / 

(ii) C3-7 cycloalkyi, C3-7 cycloalkoxy, or C4-10 alkylcycloalkyi, all optionally 
substituted with hydroxy, carboxyl, (Ci-e alkoxy)carbonyl, amino optionally 
mono- or di-substituted with cJe alkyI, amido, or (lower alkyI) amide; 

(iii) amino optionally mono- or di-substituted with Ci-e alkyI; amido; or (lower 
alkyl)amide; / 

(iv) Ce or C10 aryl or C7.16 aralkyi, all optionally substituted with Ci-e alkyI, 
hydroxy, amido, (lower alkyljamide, or amino optionally mono- or di- 
substituted with C1.6 alkyI; or 

(v) Het or (lower alkyl)-Het,^both optionally substituted with Ci-e alkyI, 
hydroxy, amido, (lower alkyI) amide, or amino optionally mono- or di- 
substituted with C1-6 alkyl;^ 

R5 is H or C1-6 alkyI; 

with the proviso that when R4 is ^n amide or a thioamide, R4 is not (ii) a cycloalkoxy; 
Y is H or C1.6 alkyI; 
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is Ci-8 alkyI, C3-7 cycloalkyi, or C4.10 alkylcjAcloalkyI, all optionally substituted with 
hydroxy, C1.6 alkoxy, C1.6 thioalkyi, amido, (lower alkyl)amido, Ce or C10 aryl, or C7-16 
aralkyi; / 

R2 is CH2-R20, NH-R20, O-R20 or S-R20, wherein R20 is a saturated or unsaturated C3.7 
cycloalkyi or C4-10 (alkylcycloalkyi), all of which being optionally nnono-, di- or tri- 
substituted with R21, / 

or R20 is a Ce or C10 aryl or C7-14 aralkyi/ all optionally mono-, di- or tri-substituted 
with R21, / 

or R20 is Het or (lower alkyl)-Het, bothf optionally mono-, di- or tri-substituted with 

Rail / 

wherein each R21 is indepenfdently Ci^e alkyI; C1.6 alkoxy; lower thioalkyi; 
sulfonyl; NO2; OH; SH; halo; haloalkyi; amino optionally mono- or di- 
substituted with C1-6 alkyl/Ce or C10 aryl, C7.14 aralkyi, Het or (lower alkyl)- 
Het; amido optionally mono-substituted with Ci-e alkyI, Ce or C10 aryl, C7-14 
aralkyi, Het or (lower alKyl)-Het; carboxyl; carboxy(lower alkyI); Ce or C10 aryl, 
C7-14 aralkyi or Het, said aryl, aralkyi or Het being optionally substituted with 
R22I / 

wherein R22 i^Ci-e alkyI; C3.7 cycloalkyi; Ci-a alkoxy; amino optionally 
mono- or di-substituted with Ci-e alkyI; sulfonyl; (lower alkyl)sulfonyl; 
NO2; OH; SH; halo; haloalkyi; carboxyl; amide; (lower alkyl)amide; or 
Het optionally substituted with Ci-e alkyI; 
R"" is H; Ci-e alkyI, C3.7 cycloalkyi, C2-6 alkenyl, or C2-6 alkynyl, all optionally 
substituted with halogen/ 

or a pharmaceutically acceptable salt or ester thereof. 
A compound of formula I according to claim 1 , wherein 

B is a Ce or C10 aryl or C7-ie aralkyi, all optionally substituted with C^e alkyI, Ci.e 
alkoxy, Ci-e alkanoyi, hydroxy, hydroxyalkyi, halo, haloalkyi, nitro, cyano, 
cyanoalkyi, amido, (lower alkyl)amido, or amino optionally substituted with Ci-e 
alkyI; or 

B is Het or (lower alkyl)-Het, all optionally substituted with Ci-e alkyI, Ci.e alkoxy, Ci-e 
alkanoyi, hydroxy, hydroxyalkyi, halo, haloalkyi, nitro, cyano, cyanoalkyi, amido, 
(lower alkyl)amido, or amino optionally substituted with Ci-e alkyl. 
A compound of formula I according to claim 1 , wherein B is R4-SO2 wherein R4 is 
Ci-e alkyl; amido; (lower alkyl)amide; Ce or C10 aryl, C7-14 aralkyi or Het, all optionally 
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substituted with C1.6 alkyl. 

A compound of formula I according to claim 1 , wherein B is an acyl derivative of 
formula R4-C(0)- wherein R4 is 

(i) C1.10 alkyl optionally substituted with carboxyl, hydroxy or C1.6 alkoxy, 
amido, (lower alkyl)amide, or amino optionally mono- or di-substituted with 
Ci-e alkyl; 

(ii) C3.7 cycloalkyi or C4-10 alkylcycloalkyi, both optionally substituted with 
hydroxy, carboxyl, (Ci-e alkoxy)carbonyl, amido, (lower alkyl)amide, or amino 
optionally mono- or di-substituted with Ci-e alkyl; 

(iv) Ce or C10 aryl or C7.16 aralkyi, all optionally substituted with C1-6 alkyl, 
hydroxy, amido, (lower alkyl)amide, or amino optionally substituted with C1.6 
alkyl; 

(v) Het or (lower alkyl)-Het, both optionally substituted with Ci-e alkyl, 
hydroxy, amino optionally substituted with C1.6 alkyl, amido, (lower 
alkyl)amide, or amino optionally substituted with C^e alkyl. 

A compound of formula I according to claim 1 , wherein B is a carboxyl of formula 
R4-0-C(0)-, wherein R4 is / 

(i) C1.10 alkyl optionally substituted with carboxyl, C1.6 alkanoyi, hydroxy, Ci-e 
alkoxy, amino optionally mono- or d/substituted with C1.6 alkyl, amido or 
(lower alkyl)amide; / 

(ii) C3-7 cycloalkyi, C4-10 alkylcyclo4lkyl, all optionally substituted with 
carboxyl, (C1-6 alkoxy)carbonyl7amino optionally mono- or di-substituted with 
C1-6 alkyl, amido or (lower alkyi)amide; 

(iv) Ce or C10 aryl or C7-16 araflkyi optionally substituted with C1-6 alkyl, 
hydroxy, amido, (lower alk/^amido, or amino optionally mono- or di- 
substituted with C1-6 alkylf or 

(v) Het or (lower alkyl)-bfet, both optionally substituted with C1.6 alkyl, 
hydroxy, amino optionally mono- or di-substituted with C^e alkyl, amido or 
(lower alkyl)amido. / 

A compound of formula I according to claim 1 , wherein B is an amide of formula R4- 

N(R5)-C(0)- wherein R4 i^ 

(i) C1-10 alkyl optionally substituted with carboxyl, Ci-e alkgnoyi, hydroxy, Ci-e 
alkoxy, amido, (lower alkyl)amido, or amino optionally mono- or di- 
substituted withyCi-e alkyl; 
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(ii) C3.7 cycloalkyi or C4-10 alkylcycloalkyi, all optionally substituted with 
carboxyl, (C1.6 alkoxy)carbonyl, amido, (lower^kyl)amido, or amino 
optionally mono- or di-substituted with Ci-6y^kyl; 

(iii) amino optionally mono- or di-substitured with C1-3 alkyi; 

(iv) Ce or C10 aryl or C7-16 aralkyi, all oyfionally substituted with Ci-e alkyi, 
hydroxy, amido, (lower alkyl)amide/Dr amino optionally substituted with C1.6 
alkyi; or 

(v) Het or (lower alkyl)-Het, botK optionally substituted with C1.6 alkyi, 
hydroxy, amino optionally syostituted with Ci-e alkyi, amido or (lower 
alkyl)amide; and 
R5 is H or methyl. 

A compound of formula I according to claim 1 , wherein B is a thioamide of formula 
R4-NH-C(S)-; wherein R4 is 

(i) Ci-io alkyi optioirally substituted with carboxyl, Ci-e alkanoyi or Ci-e alkoxy; 

(ii) C3.7 cycloalkyj/or C4.10 alkylcycloalkyi, all optionally substituted with 
, ^ 1, (C | .b - Q Tk OXy)calbOMy l , " ^mino or am i do. ^ 

A compound of formula I according to claim 2, wherein B is a Ce or C10 aryl 

optionally substituted with Ci-e alkyi, C1-6 alkoxy, C1.6 alkanoyi, hydroxy, 

hydroxyalkyi, halo, haloalkyi, nitro, cyano, cyanoalkyi, amido, (lower alkyl)amide. or 

amino optionally mono- or di-substituted with Ci-e alkyi. 

A compound of formula I according to claim 2, wherein /b is Het optionally 

substituted with Ci-e alkyi, Ci-e alkoxy, C1-6 alkanoyi, hydroxy, halo, amido, (lower 

alkyl)amide, or amino optionally mono- or di-substituted with Ci-e alkyi. 

A compound of formula I according to claim 4, wherein B is an acyl derivative of 

formula R4-C(0)- wherein R4 is 

(i) Ci-io alkyi optionally substituted with carboxyl, hydroxy or C1-6 alkoxy; or 

(ii) C3-7 cycloalkyi or C4-10 alkylcycloalkyi, both optionally substituted with 
hydroxy, carboxyl, (Ci-e alkoxy)carbonyl, or 

(iv) Ce or C10 aryl or C7.16 aralkyi, all optionally substituted with Ci-e alkyi, 
hydroxy, or (v) Het optionally substituted with Ci-e alkyi, hydroxy, amido or 
amino. 




A compound of formula I accordingyto claim 5, wherein B is a carboxyl of formula 
R4-0-C(0)-, wherein R4 is 

(i) C1-10 alkyi optionally/tubstituted with carboxyl, Ci-e alkanoyi, hydroxy, Ci-e 
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alkoxy or amido, (lower alkyl)amicle, arnino optionally mono- or di-substituted 
with Ci-e alkyi; / 

(ii) C3.7 cycloalkyi, C4-10 alkylcycloalkyK all optionally substituted with 
carboxyl, (Ci-e alkoxy)carbonyl, amido, (lower alkyl)amide, amino optionally 
mono- or di-substituted with d-e alkvl, or 

(iv) Ce or C10 aryl or C7-16 aralkyi, al/optionally substituted with C1-6 alkyI, 
hydroxy, amino optionally substituted with Ci-e alkyI; or 

(v) Het or (lower alkyl)-Het, both optionally substituted with Ci-e alkyI, 
hydroxy, amido, or amino optionally mono-substituted with Ci-e alkyl. 

A compound of formula I according to claim 6, wherein B is an amide of formula R4- 
N(R5)-C(0)- wherein R4 is / 

(i) Ci-io alkyl optionally substituted with carboxyl, Ci-e alkanoyi, hydroxy, C1-6 
alkoxy, amido, (lower alkyl)armide, amino optionally mono- or di-substituted 
with C1-6 alkyl; / 

(ii) C3.7 cycloalkyi or C4.10 alkvlcycloalkyi, all optionally substituted with 
carboxyl, (Ci-e alkoxy)carbomyl, amido, (lower alkyl)amide, amino optionally 
mono- or di-substituted withjCi-e alkyl; 

(iii) amino optionally mono- pr di-substituted with C1-3 alkyl, or 

(iv) Ce or C10 aryl or C7-16 arklkyi, all optionally substituted with C1-6 alkyl, 
hydroxy, amino or amido optionally substituted with Ci-e alkyl; or 

(v) Het optionally substituted with Ci-e alkyl, hydroxy, amino or amido, 
and R5 is H. / 

A compound of formula I according to claim 7, wherein B is a thioamide of formula 
R4-NH-C(S)-; wherein R4 is (i) cLq alkyl; or (ii) C3.7 cycloalkyi. 
A compound of formula I accord ng to claim 12, wherein B is an amide of formula 
R4-NH-C(0)- wherein R4 is I 

(i) C1.10 alkyl optionally substituted with carboxyl, Ci-e alkanoyi, hydroxy, C^e 
alkoxy amido, (lower alkyl)amide, amino optionally mono- or di-substituted 
with Ci-6 alkyl; / 

(ii) C3.7 cycloalkyi or C4./0 alkylcycloalkyi, all optionally substituted with 
carboxyl, (Ci-e alkoxy)carbonyl, amido, (lower alkyl)amide, amino optionally 
mono- or di-substituted with Ci-e alkyl; 

(iv) Ce or C10 aryl or C|-i6 aralkyi optionally substituted with Ci-e alkyl, 
hydroxy, amino or am/do. 
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I accord i ng to c l aim ^Jm\e r e \\'\ B i s 



— t ort butoxycarb 




A compound of formula I according to claim 1 , wherein Y is H or methyl. 
A compound of formula I according to claim 16, wherein Y is H. 
A compound of formula I according to claim 1 , wherein is Ci-s alkyi, C3.7 
cycloalkyi, or C4-10 alkylcycloalkyi, all optionally substituted with hydroxy, Ci-e 
alkoxy, Ci-e thioalkyi, acetamido, Ce or C10 aryLpr C7-16 aralkyi,. 



A compound of formula I according to cj^iffTlS, wherein is the side chain of tert- 
butylglycine (Tbg), He, Val, Chg qt 




A compound of formula I according to claim 19, wherein R^ is the side chain of Tbg, 
Chg or Val. 



A compound of formula I according to claim 1 , wherein R2 is S-R20 or O-R20 wherein 
R20 is a Ce or C10 aryl, C7.16 aralkyi, Hetyor -CH2-Het, all optionally mono-, di- or tri- 
substituted with R21, wherein 

R21 is C1-6 alkyi; Ci-e alkoxy; lo^er thioalkyi; amino or amido optionally mono- 
or di-substituted with Ci-e alkyi/ Ce or C10 aryl, C7-16 aralkyi, Het or (lower 
alkyl)-Het; NO2; OH; halo; trifltioromethyl; carboxyl; Ce or C10 aryl, C7.16 
aralkyi, or Het, said aryl, aralj|(yl or Het being optionally substituted with R22, 
wherein 

R22 is Ci-6 alkyi; Ca ^/cycloalkyl; Ci-e alkoxy; amino; mono- or di-(lower 
alkyl)amino; (lower/alkyl)amide; sulfonylalkyi; NO2; OH; halo; 

trifluoromethyl; ca/boxyl or Het. 

A compound of formula I according to claim 21 , wherein R21 is Ci-e alkyi; Ci-e alkoxy; 
amino; di(lower alkyl)amino; (lower alkyl)amide; Ce or C10 aryl, or Het, said aryl or 
Het being optionally substituted with R22, wherein R22 is C^e alkyi; C3.7 cycloalkyi; 
C1-6 alkoxy; amino; mono- or di(lower alkyl)amino; amido; (lower alkyl)amide; halo; 
trifluoromethyl or Het. 

A compound of formula I according to claim 22, wherein R22 is C^e alkyi; Ci.e 
alkoxy; halo; amino optionally mono- or di-substituted with lower alkyi; amido; 
(lower alkyl)amide; or Het. 
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A compound of formula I according to claim 23, wherein R22 is methyl; ethyl; 
isopropyl; tert-butyl; methoxy; chloro; amino optionally mono- or di-substituted with 
lower alkyi; amido, (lower alkyl)amide; or (lower alkyi) 2-thiazole. 
A compound of formula I accor^ling to claim 21 , wherein R2 is selected from the 
group consisting of: 







; and 

A compound of formula I adbording to claim 21, wherein R2 is 1-naphthylmethoxy; 
2-naphthylmethoxy; benzylpxy, 1-naphthyloxy; 2-naphthyloxy; or quinolinoxy 
unsubstituted , mono- or di'-substituted with R21 as defined in claim 21.- 



A compound of formula I accoraing to claim 26, wherein R2 is 1 -naphtylmethoxy; or 



quin olinoxy unsubstituted 



, nrrano- or di 



•substituted with R21 as defined in claim 26. 



A compound of formula I ac^iording to claim^2^^wherein R^ is selected from the 
group consisting of: ^ 




OMe CF, 





OMe 



A compound of formula I according to claim 2e( wherein R?Is : 



wherein R21A is Ci-e alkyi; Ci-e alkoxy? lower thioalkyi; halo; amino optionally mono- 
substituted with C1.6 alkyi; or Ce, Ofo aryl, C7-16 aralkyi, or Het, sais aryl, aralkyi or 
Het optionally substituted with R^ wherein R22 is C1.6 alkyi, C1-6 alkoxy, amido, 
(lower alkyl)amide, amino opt}Onally mono- or di-substituted with Ci-e alkyi, or Het; 
and 

R21B is Ci-e alkyi, Ci-ealko)^, amino, di(lower alkyl)amino, (lower alkyl)amide, NO2. 
OH, halo, trifluoromethyjif or carboxyl. 

A compound of formula I according to claim 29, wherein R21A is Ce, C10 aryl or Het, 
all optionally substitUied with R22 as defined in claim 30. 

ATbmpound of formula I according to claim^^/wherein R21A is selected from the 
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group consis ting of: 



Me- 




Et- 



// 




// 



N 




Me 
\ 

HN 



-ty >^cr "-'-^y 



A compound of formula I according to claipf 29, wherein ty is: 





21B 



I / ^ 

i wherein R22A is Ci-e allwl; Ci-e alkoxy; or halo; and R21B is Ci-ealkyl, Ci-ealkoxy, 
amino, di(lower alkyl)|amino, (lower alkyl)amide, NO2. OH, halo, trifluoromethyl, or 

l^^. A compound of formula I according to claim.297 wherein is: 



/ /^6f 




'21 B 



I wherein R22B is Ci-e alkyi, amino optionally mono-substituted with Ci-e alkyi, amido, 
I or (lower alkyl)amide;/ and R21B is Ci-ealkyl, Ci-e alkoxy, amino, di(lower 
alkyl)amino, (lower alkyl)amide, NO2, OH, halo, trifluoromethyl, or carboxyl. 
'y^' A compound of formula I according to claim 3^r .337'^5efein 

R21B is Ci-e alkoxy, 

^ di(lower alkyl)amino. ) ^ ^ ^ 

A compound of formula I according to c\d\xW'^oxJ^^^^xe\x\ R21B is methoxy. 
-A rnrrippupd r>f fprmi il ri I f^ ^'^ ' ^r d l n j r h i m 1, whnr^ i n - P I i*=r m y l " h n l y l i t 



or 
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cyclopropyl ring, both optionalfy substituted with R-f, wherein is H, C1.3 alkyi, C3.5 
cycloalkyi, or C2-4 alkenyl,^! optionally substituted with halo. 

A compound of formula /according to claim 36, wherein PI is cyclopropyl and R^ is 



gtogl-;-^/tf^y^ 1 or P-hrf>|j|n Qthyl or 1 nr 9-hrnmnynny\ 

A compound of formula I according to claim^J^ wherein R^^s vinyl. 
A compound of formula I according to claim-37^^^erein R^at carbon 2 is orientated 
syn to th e carbonyl at position 1 , represented by the radical: 




and 




/ ' A compound of formula I according to claim^^^^T^^wfierein R^ at position 2 



/I 



IS 



ffi 



m 



orientated antiXo the carbonyl at position 1, represented by the radical: 

( 




or 





3C. 

/ 4^- A compound of formula I according to claim-aT", wherein carbon 1 has the R 
configuration: 

RorS 





^> * / / f 

An optical isomer of a compound of formula I according to claim.,*1Twherein said R^ 

substituent and the carbonyl in a syn orientation in the following absolute 

configuration: 
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J. 



Jk^J A compound of formula I according to claimj^ wherein is ethyl, hence the 



L- asymmetric carbon atoms at positions 1 and 2 have the R,R configuration. 

A compound of formula I according to claim*42, wherein is vinyl, hence the 

__J asymmetric carbon atoms at positions 1 and 2 have the R,S configuration. 

45, A compound of formula I a&cording to claim 1 , wherein 

B is a Ce or Cio aryl or C7-16 WlkyI, all optionally substituted with C1.6 alkyi, C1.6 
alkoxy, C1.6 alkanoyi, hydroxv, hydroxyalkyi, halo, haloalkyi, nitro, cyano, cyanoalkyi, 
amido, (lower alkyl)amido, or amino optionally substituted with C1-6 alkyi; or 
Het or (lower alkyl)-Het, all optionally substituted with C1.6 alkyI, Ci-e alkoxy, Ci-e 
alkanoyi, hydroxy, hydroxyalkylAhalo, haloalkyi, nitro, cyano, cyanoalkyi, amido, 
(lower alkyl)amido, or amino optfbnally substituted with C1.6 alkyI,. or 
B is R4-SO2 wherein R4 is preferably amido; (lower alkyl)amide; Ce or Cio aryl, C7.14 
aralkyi or Het, all optionally substituted with Ci-e alkyI, or 
B is an acyl derivative of formula rV-C(O)- wherein R4 is 

(i) Ci-io alkyI optionally subsfctuted with carboxyl, hydroxy or Ci-e alkoxy, 
amido, (lower alkyl)amide, or\amino optionally mono- or di-substituted with 
Ci-e alkyI; 

(ii) C3-7 cycloalkyi or C4-10 alkyl^ycloalkyl, both optionally substituted with 
hydroxy, carboxyl, (Ci-e alkoxy)carbonyl, amido, (lower alkyl)amide, or amino 
optionally mono- or di-substitutep with Ci-e alkyI; 

(iv) Ce or C10 aryl or C7-16 aralkyl,\all optionally substituted with Ci-e alkyI, 
hydroxy, amido, (lower alkyl)amicflp, or amino optionally substituted with Ci-e 
alkyI; 

(v) Het or (lower alkyl)-Het, both op^onally substituted with Ci-e alkyI, 
hydroxy, amino optionally substituteol with Ci-e alkyI, amido, (lower 
alkyl)amide, or amino optionally substituted with Ci-ealkyl, or 

B is a carboxyl of formula R4-0-C(0)-, whereifn R4 is 

(i) Cmo alkyI optionally substituted with carboxyl, Ci-e alkanoyi, hydroxy, Ci-e 
alkoxy, amino optionally mono- or di-sub^tituted with Ci-e alkyI, amido or 
(lower alkyl)amide; 



r 
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(ii) C3.7 cycloalkyi, C4-10 alkylcydoalkyi, all optionally substituted with 
carboxyl, (C1.6 alkoxy)carbonyl( amino optionally mono- or di-substituted with 
C1.6 alkyi, amido or (lower alkyl)amide; 

(iv) Ce or C10 aryl or C7.16 aralkyl optionally substituted with C1-6 alkyI, 
hydroxy, amido, (lower alkyI) amido, or amino optionally mono- or di- 
substituted with Ci-e alkyI; or 

(v) Het or (lower alkyl)-Het, toth optionally substituted with C1.6 alkyI, 
hydroxy, amino optionally mono- or di-substituted with Ci-e alkyI, amido or 
(lower alkyl)amido, or 

B is an amide of formula R4-N(R5)-(J(0)- wherein R4 is 

(i) Cmo alkyI optionally subs:ituted with carboxyl, Ci-e alkanoyi, hydroxy, Ci-e 
alkoxy, amido, (lower alkyl)amido, or amino optionally mono- or di- 
substituted with C1.6 alkyI; 

(ii) C3.7 cycloalkyi or C4-10 alKylcycloalkyl, all optionally substituted with 



carboxyl, (C1.6 alkoxy)carbi 



onyl, amido, (lower alkyl)amido, or amino 



optionally mono- or di-subi tituted with Ci-e alkyI; 



(iii) amino optionally mono 

(iv) Ce or C10 aryl or C7.16 £ 



or di-substituted with C1.3 alkyI; 
ralkyi, all optionally substituted with Ci-e alkyI, 
hydroxy, amido, (lower all^l)amide, or amino optionally substituted with Ci-e 
alkyI; or 

(v) Het or (lower alkyl)-Het, both optionally substituted with Ci-e alkyI, 
hydroxy, amino optionally substituted with Ci-e alkyI, amido or (lower 
alkyl)amide; and 
R5 is H or methyl, or 
B is thioamide of formula R4-NH-p(S)-; wherein R4 is 

(i) C1.10 alky! optionally substituted with carboxyl, Ci-e alkanoyi or C1.6 alkoxy; 

(ii) C3.7 cycloalkyi or C4.10 alkylcydoalkyi, all optionally substituted with 
carboxyl, (Ci-e alkoxy)carf)onyl, amino or amido; 

Y is H or methyl; 
R^ is C1-8 alkyI, C3.7 cycloalkyi, or 
hydroxy, Ci-e alkoxy, Ci-e thioalk\ 
R2 is S-R20 or O-R20 wherein R20 
CH2-Het, all optionally mono-, di- 



C4.10 alkylcydoalkyi, all optionally substituted with 
I, acetamido, Ce or C10 aryl, or C7-16 aralkyl; 
IS preferably a Ce or C10 aryl, C7-16 aralkyl, Het or - 
or tri-substituted with R21, wherein 



R21 is Ci-e alkyI; Ci-e alkoxy; lower thioalkyi; amino or amido optionally mono- 
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or di-substituted with Ci-e alkyl^ Ce or Cio aryl, C7-16 aralkyi, Het or (lower 
alkyl)-Het; NO2; OH; halo; trifltjoromethyl; carboxyl; Ce or Cio aryl, C7-16 
aralkyi, or Het, said aryl, aral^yl or Het being optionally substituted with R22, 
wherein 

R22 is Ci-ealkyI; C3.7 cjl^cloalkyl; Ci.6alkoxy; amino; mono- or di-(lower 
alkyl)amino; (lower alKyl)amide; sulfonylalkyi; NO2; OH; halo; 
trifluoromethyl; carbopcyl or Het; or 
R2 is selected from the group consisting of: 





; and 




/ /' ; / 
or R2 is 1-naphthylmethoxy; 2-na4hthylmethoxy; benzyloxy, 1-naphthyloxy; 2- 
naphthyloxy; or quinolinoxy unsupstituted , mono- or di-substituted with R21 as 
defined above; and 

the P1 segment is a cyclopropyl/ring, both optionally substituted with Ri, wherein R"" 
is C1.3 alkyi, C3-5 cycloalkyi, or C m alkenyl optionally substituted with halo, and said 
Ri at carbon 2 is orientated syn to the carbonyl at position 1 , represented by the 
radical: 





and 



or a pharmaceutically acceptable salt or ester thereof. 
A compound of formula I according to claim 45, wherein B is a Ce or C10 aryl 
optionally substituted with dL alkyI, Ci-e alkoxy, C1.6 alkanoyi, hydroxy, 
hydroxyalkyi, halo, haloalkyi, nitro, cyano, cyanoalkyi, amido, (lower alkyl)amide, or 
amino optionally mono- or di-jsubstituted with C1-6 alkyI; or B is Het optionally 
substituted with C1-6 alkyI, C/e alkoxy, Ci,6 alkanoyi, hydroxy, halo, amido, (lower 
alkyl)amide, or amino optioryally mono- or di-substituted with Ci-e alkyI; or 
B is R4-SO2 wherein R4 is ci or Cio aryl, a C7-14 aralkyi or Het all optionally 
substituted with Ci-a alkyI; arnido, (lower alkyl)amide; B is an acyl derivative of 




131 



formula R4-C(0)- wherein R4 is 

(I) C1.10 alkyi optionally substitutdd with carboxyl, hydroxy or C1.6 alkoxy; or 
(ii) C3.7 cycloalkyi or C4-10 alkylcw:;loalkyl, both optionally substituted with 
hydroxy, carboxyl, (Ci-e alkoxy)aarbonyl; or 

(iv) Ce or C10 aryl or C7-16 aralkJ, all optionally substituted with C1-6 alkyI, 
hydroxy; or / 

(v) Het optionally substituted with Ci-e alkyI, hydroxy, annido or amino; 
or B is a carboxyl of formula R^-O-Cip)-, wherein R4 is 

(i) Ci-io alkyI optionally substimjted with carboxyl, Ci-e alkanoyi, hydroxy, Ci-e 
alkoxy or amido, (lower alkyl)amide, amino optionally mono- or di-substituted 
with C1-6 alkyI; / 

(II) C3.7 cycloalkyi, C4.10 alkyltycloalkyi, all optionally substituted with 
carboxyl, (C1-6 alkoxy)carbomyl, amido, (lower alkyl)amide, amino optionally 
mono- or di-substituted witWCi-e alkyI; or 

(iv) Ce or C10 aryl or C7-16 aiplkyl, all optionally substituted with C1-6 alkyI, 
hydroxy, amino optionally substituted with C1-6 alkyI; or 

(v) Het or (lower alkyl)-Hett both optionally substituted with Ci-e alkyI, 
hydroxy, amido, or amino joptionally mono-substituted with Ci-e alkyI; 

or B is an amide of formula R4-N<R5)-C(0)- wherein R4 is 

(i) C1-10 alkyI optionally substituted with carboxyl, C^e alkanoyi, hydroxy, C1.6 
alkoxy, amido, (lower alkvl)amide, amino optionally mono- or di-substituted 
with Ci-e alkyI; / 

(ii) C3-7 cycloalkyi or C4A alkylcycloalkyi, all optionally substituted with 
carboxyl, (C1-6 alkoxy)carbonyl, amido, (lower alkyl)amide, amino optionally 
mono- or di-substitutedfwith C1-6 alkyI; and R5 is H or methyl; or 

R4 is (iii) amino option^ly mono- or di-substituted with C1.3 alkyI; or 

(iv) Ce or C10 aryl or cJie aralkyi, all optionally substituted with Ci-e alkyI, 
hydroxy, amino or amipo optionally substituted with Ci-e alkyI; or 

(v) Het optionally substituted with Ci-e alkyI, hydroxy, amino or amido; or 
B is a thioamide of formula R4-NH-C(S)-; wherein R4 is: 

(i) Ci-io alkyI; or (ii) Ob-7 cycloalkyi; or 
Y is H; / 

R^ is the side chain of fe/t-putylglycine (Tbg), Me, Val, Chg or: 
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; or 

R2 is 1 -naphtylmethoxy; or quinoliijloxy unsubstituted, mono- or di-substituted with 
R21 as defined above, or 
R2 is : 




wherein R21A is Ci-e alkyi; Ci-^alkoxy; Ce, C10 aryl or Het; lower thioalkyi; halo; amino 
optionally mono-substituted with C1.6 alkyI; or Ce.Cio aryl, C7-16 aralkyi or Het, 
optionally substituted with R'22 wherein R22 is C1.6 alkyI, Ci-e alkoxy, amido, (lower 
alkyl)amide, amino optionally mono- or di-substituted with Ci-e alkyI, or Het; 
P1 is a cyclopropyl ring whjBrein carbon 1 has the R configuration, 




; and 



--Rlis-ethytrvrnyi, cycioprbpyl, 1 or 2-bromoethyl ok'T 01 /^-bram©vi«yl ^ 

47. A compound of formula I according to claim 4^ wherein 
B is an amide of formula R4-NH-C(0)- wlWein R4 is 

i) Ci-io alkyI optionally substitutes with carboxyl, Ci-e alkanoyi, hydroxy, C^e 
alkoxy amido, (lower alkyl)^mide, amino optionally mono- or di-substituted 
with C1.6 alkyI; 

(ii) C3.7 cycloalkyi onC4-io alkylcycloalkyi, all optionally substituted with 
carboxyl, (Ci-e alJjiOxy)carbonyl, amido, (lower alkyl)amide, amino optionally 
mono- or di-suostituted with Ci-e alkyI; 

(iv)\C6 or G4o aryl or C7-16 aralkyi optionally substituted with C1-6 alkyI, 
hydrokv/amino or amido; 
F^Js^the s\6p^ :hali\of Tbg, Chg or Val; 
R^is: 



*22A 




21B 



wherein R22A is Ci-e alkyi (such as metj/iyl); Ci-e alkoxy (such as methoxy); or halo 
(such as chloro); R22B is Ci-e alkyI, anVino optionally mono-substituted with C1-6 alkyI, 
amido, or (lower alkyl)amide; and rJ\b is Ci-ealkyI, Ci-e alkoxy, amino, di(lower 
alkyl)amino, (lower alkyl)amide, NC/2. OH, halo, trifluoromethyl, or carboxyl; 
and P1 is: 



A compound according to claim 45 represented by the formula: 



O o 
wherein B, R3, R2 are as defined bfelow: 



Tabi 
Cpd# 


B 




R3 


R2 


101 


Boc 




cHex 


-0-CH2-1-naphthyl 


102 






cHex 


-0-CH2-1-naphthyl 


103 






cHex 


-0-CH2-1-naphthyl 



J 
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^ S / O 
wherein B, R3, R2, Ri are as defined JSelow: 




OH 



Table 2 
Cpd # 


B 


R3 


7 R2 


Ri 

anti to carboxy 


201 


Boc 


cyclohexyl y 


f -0-CH2-1-naphthyl 


ethyl 
(one isomer) 


202 


Boc 


cyclohexyl 


-0-CH2-1-naphthyl 


ethyl 
(other isomer) 


and 
203 


Boc 


f-Bl/ 


■ \ 


vinyl 
2R 



&Xt Compound #203 according to c\a\mJ/&. 



p2r A compound according to claim 45 represented by/he formula: 





,OH 



wherein B, R3, R2 and Ri are as defined 



relow: 



Table 3 
Cpd# 


B 




R2 


Ri 
syn to 
carboxyl 


301 


Boc 


/ cHex 


-0-CH2-1-naphthyl 


ethyl 


302 


1 / 

^ / 


iPr 


-0-CH2-1-naphthyl 


ethyl 


303 




cHex 


-0-CH2-1-naphthyl 


ethyl 


304 


Boc 


cHex 


(gio] 

^ochJ 


ethyl 


305 


7 Boc 


cHex 




vinyl 





I 




i 



# # 
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A compound according to claim 45 represented by the formula: 



" 5 , o 




OH 



2 



wherein B, R3, R2 and Ri are as defined below: 



Table 4 
Cpd# 


B 


R3 


7 R2 


Ri 


401 


Boc 


i-Pr j 




H 


402 


Boc 


i-Bfi 




H 


403 


Boc 


SBu 




H 


404 


Boc 


/ t-Bu 




3-(=CH2) 


405 


Boc / 


t-Bu 




2-vinyl 


and 
406 


Bocjf 


t-Bu 




2-Et 



A compound according to claimyS4, selected from the group consisting of 
compound #: 403, 405, /and 406. 



A compound according' to claim 55- represented by the formula: 



/3f 



m 
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wherein R3 is as defined below: 




Table 5 
Cpd # 
501 


t-Bu 1 

1 

1 

! 

I. 

1 


502 


H / 

/ 

/ 


503 


t 

I- 

/V 


504 


,1 


505 


/ 1 

' V 


506 


A 


/ 
( 
; 
/ 


V 




A compound according to claim^6, selected from the group consisting of 
compound #: 501, j509, and 510. 



Table 5 
Cpd # 


R3 


507 




508 


fY 


509 




' sid 




^ 

and 
511 









58. A compound accotfding to claim 46 represented by the formula: 



m # 

143 



V 



Table 6 
Cpd # 


R3 


■ *Z1 M 


n 

■ 0 


618 


t-Bu 


Me 
1/ 

Me — Nk^^ 




619 


t-Bu 


ffh 

Me— /j^^^ 




620 


f-Bu 


Me^ L-^^ 




621 


t-Bu 






622 


t-Bu 






623 


t-Bu 


jkeO- 




624 


t-Bu 


j (Me)2N- 




625 


t-Bu 


/ Ph 


7-S(Me) 


626 


t-Bu 


7 Ph 


7-Br 


g27 




/ 


7-F 


628 


f-Bu 


/ \ N 


7-N(Me)2 


629 


TBu . 


N 


7-N(Me)2 


and 
630 


t-Bjj 


N 


7-N(Et)2 



59. 



60. 



A compound according to claim 58, selected from the group consisting of 
compound #: 601, 602, 60j3, 604, 605, 606, 607, 610, 611, 612, 615, 616, 617, 620, 
621, 622, 625, 626, 627, 628, 629, and 630. 

A compound according to claim 46 represented by the formula: 
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a 




Table 7 
Cpd # 


R3 1 


R21A 


730 


f-Bu / 




731 


t-Bu 




732 


t-Bli 


Vn 

s— ^ 


733 


jt-Bu 

/ 


"Y 


734 


/ t-bu 




735 j 


t-Bu 




736 / 


t-Bu 


f-Bu 


and 
737 


t-Bu 


CHex 

J 



61- A compound according to Glaim 60, selected from the group consisting of 

compound #: 701, 702, 703, 704, 705, 706, 707, 708, 709, and 711 to 737. 
A compound according toxlaim i^ represented by the formula: 




wherein B, R3, and R22 are as defined below: 



Table 8 j B 
Cpd# 1 


R3 


R22 




f-Bu 





/J3 




I 
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I 



Table 8 
Cpd# 


B 


R3 


R22 


818 




f-Bu 




819 




/-Pr 
III 






H N ^^-^ 

Xk 


f D ^ 




821 


OMe 
1 

& 

^^^^ 


/-Pr 


: :: 


822 




/-Pr 




823 


Boc 


f-Bu 


2-OMe 


824 


Boc 


f-Bu 


3-OMe 


825 


Boc 


^-Bu 


4-OMe 


826 




/-Pr 




827 


Me O 

N "L 


f-Bu 




828 


o 


/-Pr 


— 


829 


Me 


f-Bu 


- 


830 


O 
11 


f-Bu 




831 


Me O 

o 


t-Bu 


— 


832 


Me O 
1 1 

o 


t-Bu 




833 


>r N ^ 






834 




/-Pr 





149 



Table 8 
Cpd # 


B 


R3 


R22 


835 


IVIe Me 


t-Bu 




836 




/-Pr 


-- 


837 




i-Pr 


— 


838 




/:p7 


— 


839 




/-Pr 




840 




/-Pr 




841 


Boc 


f-Bu 


2-Me 


842 


Boc 


f-Bu 


3-Me 


843 


Boc 


f-Bu 


4-Me 


844 


xX 


f-Bu 


4-OMe 


845 




/-Pr 




846 


<:xx 


/-Pr 


— 


847 


Boc 


cHex 




848 


Boc 




-- 


849 


Boc 






850 


Boc 


Y 
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O 



Table 8 
Cpd # 


B 


R3 


R22 


866 




t-Bu 


— 


867 




t-Bo 


— 


868 




f-Bu 


-- 


869 




t-Bu 


~ 


870 




t-Bu 




871 




t-Bu 





872 




t-Bu 




and 
873 


o 


t-Bu 





B3, A compound according to clainl^6£^ selected from the group consisting of 
compound #: 801 to 825, 827 to 858, and 860 to 873. 




A compound according to claim ]^ represented by the formula: 



7" ^Jr/ 




wherein B is as defined below: 



Table 9 
Cpd# 


B 


901 


Boc 



13^ 



153 



Table 9 
Cpd # 


B - 


913 




914 




915 

and 
916 


H 



65. A compound according to claim 45 represented by the fpfmula: 

il 



V 




o / o 

wherein B, X, R3, z and R21B are as defined below: 




Table 10 
Cpd # 




1 "3 


■ Z 


R21B 




1001 


Ph-N(Mej- 


1 /-Pr 


0 


H; 








1 t-Bu 








and 

1003 / 




/-Pr 


0 







A pharmaceutidal composition comprising an anti-hepatitis C virally effective 
amount of a compound of formula I according to claim 1 , or a therapeutically 
acceptable salt or ester thereof, in admixture with a pharmaceutically acceptable 
carrier medium or auxiliary agent. 



4T> 
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V 

A method of treating a hepatitis C viral infection in a mammal by^dministering to 
the mammal an anti-hepatitis C virally effective amount of the compound of formula 
I according to claim 1 , or a therapeutically acceptable salt or ester thereof ^ 
A method of treating a hepatitis C viral infection in a mammal by^dmmistering to 
the mammal an antl-heDatitis C virally effective amount of the composition 
. h according to claimp^ (^j^^^/^y^^ 
pQfo A method of inhibiting the replication of hepatitis C virusj^y^posing the virus to a 
' hepatitis C viral NS3 protease inhibiting amount of the compound of formula I 
. according to claim 1 , or a therapeutically acceptable salt or ester thereof^^ ^ 
'a method of treating a hepatitis C viral infection in a mammal -bySdmimstering 
\ thereto an anti-hepatitis C virally effective amount of a combination of the 
I compound of formula I according to claim 1 , or a therapeutically acceptable salt or 
, ester thereof with another anti-HCV agent. 

71/'^ A method according to claim^^p^'-wherein said other anti-HCV agent is selected 
yjj from the group consisting of: ^c^r p-interferon, ribavirin and amantadine. 

A method according to claim wherein said other anti-HCV agent comprises an 
' inhibitor of other targets in the HCV life cycle, selected from: helicase, polymerase, 
metalloprotease or IRES. 



1/ 
7J 




A process for the preparation of a peptide^ analog of formula (I) wherein P1 is a 
substituted aminocyclopropyl carboxylic acid residue, comprising the step of: 
coupling a peptide selected from the gro/ip consisting of: APG-P3-P2; or APG-P2; 
with a P1 intermediate of formula: 

-? flor S J 



O-CPG 




-CPG 




CPG 




O-CPG 



74. 



wherein Ri is Ci-e alkyi, cycloalkylybr C2-6 alkenyl, all optionally substituted with 
halogen, CPG is a carboxyl protecting group and APG is an amino protecting group 
and P3 and P2 are as defined apoveX 
A process for the preparation of: 1)a serine protease inhibitor peptide analog, or 2) 
a HCV NS3 protease inhibitor/peptide analog, this process comprising the step of: 
coupling a (suitably protectecj^ amino acid, peptide or peptide fragment with a P1 
intermediate of formula: 
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O-CPG 




O-CPG 



I wherein Ri is Ci-e alkyi, cycloalkyi or Q^.e alkenyl, all optionally substituted with 
I halogen, and CPG is a carboxyl protecting group. 

75. A process for the preparation of: 1 )k protease inhibitor peptide analog, or 2) a 
serine protease inhibitor peptide analog, this process comprising the step of: 
coupling a (suitably protected) aryiino acid, peptide or peptide fragment with an 
intermediate of formula: 




O-CPG 



76. 



wherein CPG is a carboxyl protecting jgroup. 
V Use of a P1 intermediate of formula 



O-CPG 



H^N 



CPG 




O-CPG 



I wherein Ri is Ci-e alkyKjcycloalkyI or C2-6 alkenyl, all optionally substituted with 

I halogen and CPG is ^c^boxyl protecting group, for the preparation of: 1)a serine 

I protease inhibito/ peptide analog, or 2) a HCV NS3 protease inhibitor peptide 

i analog. 

77- / Use of an inteiimfediate of forpnula: 




O-CPG 



wherein CPG is a carboxyl protecting group, for the preparation of: 1) a protease 
inhibitor peptide analog, or 2) a serine protease inhibitor peptide analog, 
of a Py intermediate of formula: 




^.aoT' The process 



according to claim ,^^?i?^r^'wherein said carboxyl 



protecting group 



(CPG) is selected from the group consisting of: 

alky! esters, aralkyi esters, and esters being cleavable by mild base treatment or 
mild reductive means. 

81 . A process for the resolution of ena^ltiomers from a mixture of ( 1R,2S)/( 1S,2S)-^ - 
amino-2-vinylcyclopropyl carboxylic acid methyl ester, comprising the step of 
treating said mixture with an esterase to obtain the corresponding {^R,2S) 
enantiomer. 

82. A process according to claim 81 , wierein said esterase is Alcalase®. 

83. Use of a proline analog of formula 

R 




wherein R21A is Ci-e alkyi; C1.6 a\ko^] lower thioalkyi; halo; amino optionally mono- 
substituted with C1.6 alkyI; Ce, C10 ^ryl, C7-16 aralkyi or Het, said aryl, aralkyi or Het 
optionally substituted with R22 wherein R22 is Ci-e alkyI, C1.6 alkoxy, amido, (lower 
alkyl)amide, amino optionally mono- or di-substituted with Ci-e alkyI, or Het; and 



3. 
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R21B is Ci-ealkyl, Ci.6alkoxy, amino, di(lower alkyl)amino, (lower alkyl)amicle, NO2, 
OH, halo, trifluoromethyl, or/ca<;box^^ 

for the synthesis of 1) a sermre protease inhibitor peptide analog, 2) a HCV NS3 
protease inhibitor peptide analog, or 3) a peptide analog of formula I. 
Use of an anti-hepatitis C virally effective amount of the compound of formula I 
according to claim 1 , or a therapeutically acceptable salt or ester thereof for the 
preparation of a composition foi/treating a hepatitis C viral infection in a mammal. 
Use of a hepatitis C viral NS3 orotease inhibiting amount of the compound of 
formula I according to claim 1^ or a therapeutically acceptable salt or ester thereof 
for the preparation of a comDosition for inhibiting the replication of hepatitis C virus. 
Use of an anti-hepatitis C wally effective amount of a combination of the compound 
of formula I according to dlaim 1 , or a therapeutically acceptable salt or ester 
thereof, and an interferon for the preparation of a composition for treating a 
hepatitis C viral infection in a mammal. 





